led to the isolation of the argyrins, a group of cyclic peptides which were isolated from the culture broth of strains of the myxobacterium Archangium gephyra. The production, isolation and physico-chemical as well as biological characterization have been published elsewhere1).
In this paper we describe the structure elucidation and absolute stereochemistry of the argyrins as obtained from NMR spectroscopy, degradation and X-ray analysis.
Methods

NMR Spectroscopy
The 1H, 13C and 2D NMR spectra of the argyrins A and B in CDCl3 were recorded on a BRUKER Avance DMX-500 spectrometer, using an inverse triple resonance probe for 1H and 2D spectra and a dual probe for the 13C measurements.
1H NMR spectra in acetone-d6 were recorded on a Bruker AM 600 spectrometer. The H/D exchange rates of NH protons were determined with a 5mg sample of argyrin A in 0.7ml of acetone-d6/D2O 9:1 using the integral of the thiazole 3-H as internal reference. 1H-and 13C shifts are listed in Table 1. X-Ray Crystallography a) Structure Determination and Refinement Crystals of argyrin B were grown from acetone solution by slow evaporation of the solvent. A Nonius CAD4 automatic diffractometer was used for data collection with structure was solved by direct methods2). The parameters were refined by full-matrix least squares calculations3) with This proves that both tryptophans occur in the L-form.
Similarly, ozonolysis of argyrin B at room temperature destroyed also the thiazole ring liberating the aminoethyl These results and the analysis of NMR spectra provide structure and absolute stereochemistry of argyrins A and B shown in Figure 1 , which is in full agreement with the X-ray structure discussed below. The overall conformation is stabilized by five intramolecular hydrogen bonds (Fig. 2) , three of them within the macro-cyclic ring and two to the tryptophan side chains. Particularly remarkable is the hydrogen bond from the dehydroalanine N6H group to the carbonyl-oxygen hydrogen bond to O4 of a neighboring argyrin molecule.
Solution Conformation of the Argyrins
In CDCl3 solution, the aromatic protons H-4' and H-5' of Trp1 as well as the NH and one of the glycine C-2 protons (1.07 and 1.03ppm in argyrin A and B, resp.) are strongly upfield shifted. While the latter experience shielding from the indole ring of Trp1 situated above them, the former are shielded by the 4'-methoxyindole ring of Trp2, which is clearly visible in the crystal structure (Figure 2) .
A selection of long range NOE's extracted from the ROESY spectrum with a mixing time of 200ms were classified by level counting and assigned to distances. distances in the crystal and are listed in Table 3 .
A similar situation is observed in acetone-d6 solution where the majority of signals in the 1H NMR spectra of argyrins A and B show essentially the same or very similar chemical shifts as in CDCl3. Only a few signals summarised in Table 5 are shifted significantly. In particular the reduced up-field shifts of glycine and Trp1 protons indicate that in acetone Trp1 and Trp2 are slightly moved away from each other and the peptide backbone. According to the H/D exchange rate of amide protons also rearrangement of hydrogen bonds has occurred. We now find three Additionally, the 1H spectrum in C6D6 solution reveals a first order spin system of H-5' (doublet), H-6' (triplet) and H-7' (doublet) whereas in CDCl3 these aromatic protons form a higher order spectrum. We conclude that our structure of argyrins A and B with the 4'-methoxytryptophan moiety revise the antibiotics A21459A and B of FERRARI and coworkers. The close similarity of the distances estimated from intensities of ROESY cross-peaks in CDCl3 solution and those observed in the crystal structure indicates that both conformations in crystal and in CDCl3 solution are identical. In acetone-d6 solution the gross structure is retained, however, two hydrogen bonds are rearranged and the tryptophan side-chains are less densely packed.
From a biosynthetic point of view the argyrins are cyclic non-ribosomally derived octapeptides containing two
